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Elements of Static Strength 


The displacement under a given load W follows directly from Eq. (6.10) in accor¬ 
dance with the first principle of Castigliano. 

Taking the origin at the right support, as shown in Fig. 8.1, the relevant bending 
moments are 


M lb = R x x for 0 < x < a 
M 2h — M lb — W(x — a) for a < x < L 


Since one of the quantities, for example R x , must be considered to be statically 
indeterminate, the following expression is obtained: 


/ M 

Jo lb dR, 


Ja 


where 

dM lb = dM 2h = 
dR x dR x 


(8.4) 


Integrating Eq. (8.4) yields 
R x = 0.5 W(k 3 - 3k -f 2) 


Finally, inserting the foregoing value of the reaction into the equations of static 
equilibrium (8.1) and (8.2) gives 

R 2 = 0.5W(3k-k 3 ) 


and 


M 0 = 0.5 W(k 3 L - a) 
where 



PIN-JOINTED ARCH 

Another statically indeterminate system is shown in Fig. 8.2. In this case the 
value of the vertical reaction follows immediately from considerations of statics on 
account of symmetry. However, the horizontal thrust H is still unknown and its 
value must be determined from the condition of elastic strain energy. Since the 
arch is pin-jointed, there are no fixing couples at the supports, and the redundant 
reaction H can be calculated on the basis that the displacement of the arch at 



